Dietary Supplements: An Overview
Dietary supplements are marketed for nutritional support and health promotion, as well as for a number of other uses, including weight loss and sports performance enhancement. These products come in pill, capsule, and liquid form, as well as in forms that may appear similar to conventional food or beverages. Dietary supplement use is common in the U.S. population; over one-half of U.S. adults over age 20 take dietary supplements.
1 Surveys show that number has been increasing. 2 Dietary supplement production has increased over time. The number of dietary supplements on the market rose from 4,000 in 1994 to approximately 55,000 in 2009. 3 The industry recorded over $30 billion in sales in 2011. 4 In 2010-2011, top-selling supplements included vitamins, herbs and botanicals, sports nutrition supplements, and "specialty" supplements which the industry defines as supplements such as glucosamine, probiotics, dehydroepiandrosterone (DHEA), and fish oil that do not fit into other supplement categories. 5 This report outlines the authority of the Food and Drug Administration (FDA) to regulate dietary supplements and summarizes dietary supplement-specific regulations for new dietary ingredients (NDI), good manufacturing practices (GMP), labeling, and claims. The report also discusses adverse event reporting for dietary supplements and other means of ensuring consumer safety through enforcement of these authorities and regulations. Dietary supplement advertising, which is regulated by the Federal Trade Commission (FTC) in coordination with the FDA, is also discussed. Finally, the report concludes with a discussion of policy issues related to the manufacture, regulation, and use of dietary supplements, including the identification of dietary supplements, the role of dietary supplements in health and health care, and dietary supplement safety.
FDA's Authority to Regulate Dietary Supplements
The Food and Drug Administration, U.S. Department of Health and Human Services (HHS), regulates the processing, manufacture, and packaging of dietary supplements under the Federal Food, Drug, and Cosmetic Act (FFDCA) of 1938. 6 Since passage of the FFDCA, the federal government has generally regulated dietary supplements as food. 7 FDA's authority specifically in regard to dietary supplements has been amended by subsequent legislation; these authorities and their implementation and enforcement are discussed in this section. 8 Under the FFDCA, the FDA regulates the processing, manufacture, and labeling of food products. The agency has the authority to deem food (and dietary supplements) misbranded (i.e., inaccurately labeled or presenting unapproved claims) 9 and adulterated (i.e., containing ingredients that pose a significant or unreasonable risk of illness or injury). 10 The law authorizes the FDA to recall food (and dietary supplements) under specified circumstances.
Nutrition labeling requirements for food, including dietary supplements, were established under the Nutrition Labeling Education Act of 1990 (NLEA).
11 However, the Dietary Supplement Act of 1992 12 instituted a one-year moratorium on the implementation of dietary supplement labeling under NLEA. Congress subsequently required the FDA to create dietary supplement-specific regulations for labeling under the Dietary Supplement Health and Education Act of 1994 (DSHEA). 13 DSHEA made changes to FDA's authority that differentiated certain aspects of dietary supplement regulation from regulation of conventional foods, in regard to 1) new dietary ingredients 14 (NDI), 2) good manufacturing practices (GMP), 3) labeling, and 4) certain health claims for dietary supplements. Additionally, DSHEA excluded dietary supplement ingredients from the definition of a food additive. 15 The 
Dietary Supplement Oversight in FDA's Center for Food Safety and Applied Nutrition
The Office of Nutrition, Labeling, and Dietary Supplements (ONDLS) has oversight of food and nutrition labeling, including that of dietary supplements. The Food Labeling and Standards staff of ONDLS reviews food product labeling for adherence to regulations; the Nutrition Programs staff conducts scientific and regulatory review of health claims petitions, nutrient content claim petitions, and analyses of nutrition labeling; and the Division of Dietary Supplement Programs has primary responsibility for other product labeling issues, such as monitoring structure/function claim notifications, safety assessments for the New Dietary Ingredient notification program, general dietary supplement policy, and responding to petitions and industry-related notifications.
The Office of Regulatory Science, in conjunction with the Office of Applied Research and Safety Assessment, manages and conducts the safety assessments, compliance, and regulatory programs relevant to dietary supplement labeling requirements and claims of unsafe, adulterated, or contaminated dietary supplement products. 20
Adulterated and Misbranded Supplements
FDA has the authority to take enforcement action against misbranded (i.e., inaccurately labeled or presenting unapproved claims) 21 and adulterated (i.e., containing ingredients that pose a significant or unreasonable risk of illness or injury) 22 dietary supplements in the form of warning letters, product seizures, and mandatory recalls. It may also ban an ingredient through the rulemaking process.
Under the FFDCA, a dietary supplement is considered adulterated under specified circumstances related to the product's contents and manufacturing processes:
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• if the dietary supplement or dietary ingredient presents a significant or unreasonable risk of illness or injury either (1) under conditions of use recommended or suggested in the product's labeling, or (2) under normal conditions of use, if none are set forth in the product's labeling;
• if the dietary supplement contains a NDI for which there is inadequate information as to whether or not it presents a significant or unreasonable risk of illness or injury;
• if the Secretary declares the dietary supplement or a dietary ingredient therein to pose an imminent hazard to public health or safety; or • if the dietary supplement contains a dietary ingredient that renders it adulterated because it is a poisonous or deleterious substance rendering the product injurious to one's health.
A dietary supplement is considered misbranded if it is inaccurately labeled or presents unapproved claims. Under current law, the burden of proof of misbranding or adulteration is on the agency, and this is specific to dietary supplements. 
How Does the FFDCA Define "Dietary Supplement"?
Prior to DSHEA, there was no statutory definition of dietary supplements. As amended by DSHEA, the FFDCA defines a dietary supplement as a product (other than tobacco) that is not represented as a conventional food and
• is intended to supplement the diet;
• contains one or more of the following dietary ingredients: vitamins, minerals, herbs or other botanicals, amino acids, and other substances or their constituents;
• is intended to be taken by mouth as a pill, capsule, powder, tablet, or liquid; and
• is labeled on the front panel as being a dietary supplement.
25

FDA Dietary Supplement-Specific Regulations and Guidance
Dietary supplements are generally regulated as food under the FFDCA.
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As such, they are subject to fewer premarket regulations than other items within the FDA's regulatory purview, such as drugs and medical devices. 27 Similar to food manufacturers, dietary supplement manufacturers must register with the FDA, follow current good manufacturing practices, and must abide by nutrition labeling and claims regulations. 28 However, by law, some of these regulations are dietary supplement-specific. Unlike food manufacturers, dietary supplement manufacturers are required to report serious adverse events to the FDA.
In contrast to drugs, dietary supplements and their ingredients are generally presumed safe; also unlike with drugs, the FDA does not have the authority to require safety and efficacy testing for dietary supplements before they enter the market. Although processors, manufacturers, and packers of dietary supplements are expected to adhere to FDA regulations when bringing a new product to market, there is no pre-market approval process for dietary supplements. However, prior to entering the market, the FDA must be notified of dietary supplements containing New Dietary Ingredients, and of dietary supplements containing certain claims. After a supplement is on the market, FDA has the authority to deem dietary supplements misbranded or adulterated if they are inaccurately labeled, contain unapproved NDI, or contain harmful ingredients, and may issue warnings or order a mandatory recall in certain circumstances.
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The following sections provide details on FDA's dietary supplement-specific authorities, regulations, and guidance on NDI, GMP, labeling (including packaging, inserts, and information at the point of sale), claims, and serious adverse event reporting. 25 As long as documentation of grandfathered status exists, a product may be marketed without any evidence of efficacy or safety of its ingredients. The manufacturer of a NDI marketed after that date must give 75 days' premarket notification to the FDA, and must provide a history of use or other evidence of safety when used under recommended conditions.
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Prior to enactment of DSHEA in 1994, manufacturers were not required by law to notify the FDA of dietary supplement ingredients. Congress created a requirement for manufacturers to notify the FDA of NDI in DSHEA. 32 There is, however, no list of dietary supplement ingredients that were on the market prior to that date. FSMA, enacted in December 2010, contained a provision requiring the FDA to clarify the definition of a NDI and to explain the requirements for safety evaluation of a NDI within 180 days of enactment. 33 The FDA published draft NDI guidance on July 5, 2011. 34 The draft guidance generated controversy, with some manufacturers expressing concerns that the proposed guidance was burdensome and not in keeping with DSHEA. 35 In response to those concerns, the FDA agreed in June 2012 to revise the guidance. FDA has not proposed a timeline for the revised guidance. 36 For each NDI, manufacturers are required to submit notifications to the FDA, and the ingredient must either (1) have been present in the food supply as an article used for food in a form in which the food has not been chemically altered, or (2) be accompanied by evidence supporting a "reasonable expectation of safety" under the recommended conditions of use. According to FDA's draft guidance, for ingredients that are not grandfathered (or if a manufacturer is unable to produce the relevant documentation to confer grandfathered status) the manufacturer would have to re-characterize the ingredient as a NDI and follow the relevant regulatory process.
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Good Manufacturing Practices
Dietary supplement processors, manufacturers, and packers are responsible for ensuring that a dietary supplement or dietary supplement ingredient is safe by following GMP. 38 GMP establish the minimum standards for activities related to manufacturing, packaging, labeling, or holding dietary supplements for the purposes of ensuring the product's quality throughout the manufacturing process to minimize the risks of a potentially unsafe or otherwise illegal product from reaching the marketplace.
DSHEA gave FDA the authority to establish GMP specific to dietary supplements modeled after the existing GMP for food. 39 Dietary supplement-specific GMP were requested by industry, citing concerns that GMP developed for conventional food products did not adequately address the unique characteristics of dietary supplements. These regulations were finalized in 2007, 40 and largely addressed the concerns raised by the industry. Dietary supplement GMPs contain sections that detail additional quality control procedures and recordkeeping requirements for each step in the manufacturing process. 41 Following GMP should ensure that final products do not include the wrong ingredients; too much or too little of a dietary ingredient; 42 contaminants such as natural toxins, bacteria, pesticides, glass, lead or other heavy metals; or improper packaging or labeling. FDA noted in the final rule that "the focus of GMP is on process controls to ensure that the desired outcome is consistently achieved, and not on the inherent safety of the ingredients used." 43 GMP for dietary supplements apply to all domestic and foreign companies that manufacture, package, label, or hold a dietary supplement for import and sale in any state or territory of the United States, the District of Columbia, or Puerto Rico. 44 This includes those involved with testing, quality control, packaging and labeling, and distribution of dietary supplements, but excludes retail establishments that are solely involved in the direct sale of dietary supplements to individual consumers.
Labeling
Although dietary supplements are generally considered food for purposes of FDA regulation, they have different labeling requirements set forth under the FFDCA. Dietary supplement labeling includes packaging, inserts, and information at the point of sale. The 1938 FFDCA required that foods contain labels with certain nutritional information, but it was not until the 1990s that food labeling regulations were authorized and promulgated. The Nutrition Labeling and Education Act (NLEA) of 1990 amended the FFDCA to require that all foods, with certain exceptions, bear nutritional content labels. 45 The Dietary Supplement Act of 1992 created a one year moratorium on the implementation of NLEA with respect to dietary supplement labeling. 46 FDA the authority to promulgate labeling regulations specific to dietary supplements. 47 While similar to the requirements for nutrition labeling of food, dietary supplement labeling requirements now differ in several specific aspects. 48 Under the FFDCA, the FDA may deem a dietary supplement misbranded if it does not follow the relevant labeling regulations. 49 Dietary supplements are required to have a supplement facts panel (as opposed to a nutrition facts panel for conventional foods). 50 Dietary supplement labels may display certain claims, discussed in detail below, but they must also display a standard disclaimer, and must not link the supplement or its ingredients to the treatment of a specific medical condition. The FDA's Dietary Supplement Labeling Guide sets forth the general display (principal display panel, or PDP) and placement requirements of dietary supplement labeling. 51 An example of a dietary supplement PDP is shown in • an ingredients list, and the quantity of such ingredients in the product; with the exception of quantities for the ingredients included in "proprietary blends," which do not need to be listed; 55 and
• the name and place of business of the manufacturer, packer, or distributor.
56
Claims
In addition to the required labeling, the FFDCA permits (but does not require) manufacturers to make certain types of claims about supplements' benefits. 57 Dietary supplement manufacturers may not legally claim that their product will diagnose, cure, mitigate, treat, or prevent a specific disease, and certain claims require FDA-approved disclaimers.
58 FDA guidance provides details on the disclaimers that must accompany certain claims on the product label. 59 manufacturers, dietary supplement manufacturers may make nutrient content claims and health claims.
60 They may also make structure/function claims. 61 These claims are explained below.
Nutrient Content Claims
A nutrient content claim is one that expressly or implicitly characterizes the level of a nutrient in a dietary supplement. 62 An expressed nutrient content claim (for example, "contains 100 calories") is one that contains a direct statement about the level or range of a nutrient within the dietary supplement. 63 An implied nutrient content claim is one that either (1) describes the nutrient in a manner that suggests that it is absent or present in a certain amount (for example, "high in oat bran") or (2) suggests that the dietary supplement, because of its nutrient content, may be useful in maintaining healthy dietary practices and is made in association with an express claim or statement about a nutrient.
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Health Claims
Health claims describe a relationship between a food, food component, or dietary supplement ingredient, and reducing risk of a disease or health-related condition 65 (for example, "While many factors affect heart disease, diets low in saturated fat and cholesterol may reduce the risk of this disease.") These claims can be made through written statements, symbols, or vignettes.
For the FDA to authorize use of a health claim on dietary supplement labeling, it must meet certain criteria. 66 Generally, they must meet a significant scientific agreement (SSA) standard as determined by the FDA, in order to be authorized in regulation by the FDA. 67 The FDA authorizes health claims only when the agency "determines, based on the totality of publicly available scientific evidence (including evidence from well-designed studies conducted in a manner which is consistent with generally recognized scientific procedures and principles), that there is significant scientific agreement, among experts qualified by scientific training and experience to evaluate such claims, that the claim is supported by such evidence."
Health claims may also be authorized based on authoritative statements from federal scientific bodies. The latter type of claim was authorized in the FDA Modernization Act (FDAMA). 69 To date, the FDA has authorized sixteen health claims; twelve are explicitly authorized in regulations and four are authorized based upon authoritative statements from federal scientific bodies (for example, a statement by the National Heart, Lung, and Blood Institute). 70 Another type of health claim, known as a qualified health claim, may also be used for dietary supplements. Qualified health claims are based on less scientific evidence than the SSA required for other health claims, but must be approved by the FDA (however, they are not required to be authorized in statute or an authorizing regulation). 71 FDA guidance provides standardized qualifying language to use with qualified health claims.
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Structure/Function Claims
In addition to health and nutrient content claims, dietary supplement manufacturers are allowed to make statements describing the role of their nutrients' or dietary ingredients' intended effect on the structure or function of the body.
73 Structure/function claims describe how a product may affect the organs or systems of the body, but cannot mention any specific disease 74 (for example, "calcium builds strong bones"). A structure/function claim describes the role of a dietary supplement in the structure and functions of the body, and must provide truthful and nonmisleading claims that describe this role. 75 Although FDA preapproval is not required for structure/function claims, manufacturers must have substantiation (evidence) for these claims, notify FDA within 30 days of a product being marketed with a structure/function claim on its label, and provide a two-part disclaimer on the supplement label. 76 First, the label must state that the statement or claim has not been evaluated by the FDA. It must also state that the dietary supplement product is not intended to "diagnose, treat, cure, or prevent any disease."
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Serious Adverse Event Reporting
Dietary supplements are not required to undergo premarket review for safety. In order to identify safety issues, the FDA mainly relies on information provided by manufacturers under the adverse event reporting system. The FDA created a voluntary adverse event reporting system for supplements in 1993. 78 This system was designed to (1) detect adverse events; (2) generate and assess signals of potential public health concerns; (3) take appropriate actions based on these assessments. However, according to HHS' Office of the Inspector General (OIG), that system provided inadequate data on adverse events, due to its voluntary nature and limited scope. 79 In 2001, an OIG report concluded that the reporting system detected relatively few adverse events, lacked adequate information to assess possible health concerns, and contained limited medical, product, and consumer information.
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The Dietary Supplement and Non-Prescription Drug Consumer Protection Act, 81 enacted in 2006, required several changes to the adverse event reporting system for dietary supplements.
82 It amended the FFDCA to require supplement manufacturers, packers, and distributors to submit reports of serious adverse events involving their products that occur in the United States, and it also required the FDA to create and maintain a system to track adverse events related to dietary supplements. 83 The public may also submit adverse event reports to this adverse event reporting system. However, public submission of adverse event reporting is voluntary.
A GAO report identified 6,307 reports of adverse events from 2008 through 2011, of which 71% came as serious adverse events from industry, as mandated by the Dietary Supplement and NonPrescription Drug Consumer Protection Act. 84 FDA has estimated that, due to significant underreporting, the annual number of adverse events linked to dietary supplements may be 50,000. 85 This may be because consumers may not consistently report adverse events to the FDA, and/or they may be contacting poison control centers which generally do not send information about adverse events to the FDA.
Adverse events that are linked to a dietary supplement or a dietary supplement ingredient by an adverse event report are usually not considered sufficient to warrant action against a product.
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However, a pattern of seemingly related events linked to a dietary supplement may cause FDA to investigate the product or take further action. 79 Ibid. 80 Ibid. 81 P.L. 109-462, Section 3. 82 Pursuant to P.L. 109-462 (21 U.S.C. §379aa-1) an adverse event is defined as "any health-related event associated with the use of a dietary supplement that is adverse;" and a serious adverse event is defined as "an adverse event that-(A) results in-(i) death; (ii) a life-threatening experience; (iii) inpatient hospitalization; (iv) a persistent or significant disability or incapacity; or (b) requires, based on reasonable medical judgment, a medical or surgical intervention to prevent an outcome described under subparagraph (A)." 83 P.L. 109-462, Section 3. Information on how to submit an adverse event report can be found at http://www.fda.gov/ Food/DietarySupplements/ReportAdverseEvent/default.htm. 84 
Compliance and Enforcement
Consistent with FDA regulation of conventional foods, the FDA is not authorized to require premarket approval or review of safety and efficacy of dietary supplement products, with the exception of NDI. This contrasts with drug regulation where the manufacturer must prove the safety and efficacy prior to marketing a product. 88 Because the bulk of FDA's regulatory authority with regards to dietary supplements exists for products that are already on the market, this is generally where FDA concentrates its enforcement activities to determine compliance with its regulations.
In addition to the serious adverse event reporting system, several other mechanisms exist to identify potential safety concerns. These include conducting inspections, screenings, recalls, and warning labels. FDA's capacity to carry out each of these tasks is determined by agency funding priorities. 89 For more information, see CRS Report R43794, Food Recalls and Other FDA Administrative Enforcement Actions.
Dietary Supplement Marketing
Although the FDA has broad regulatory authority over dietary supplements, the agency shares some responsibility with the Federal Trade Commission (FTC). 90 While the FDA regulates claims made on product labeling (including packaging, inserts, and information at the point of sale), the FTC has primary responsibility to regulate dietary supplement advertising. 91 This includes print and broadcast advertisements, infomercials, catalogs, Internet marketing, and similar direct marketing materials. The FDA and FTC have the responsibility to ensure that both dietary supplement labeling and advertising is truthful, not misleading, and that any claims made may be substantiated.
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The FTC's authority derives from Section 5 of the Federal Trade Commission Act that prohibits "unfair methods of competition in or affecting commerce, and unfair or deceptive acts or practices in or affecting commerce." 93 Additionally, the FTC Act prohibits dissemination of false advertisements by any means for the purpose of inducing the purchase of food, drugs, devices, 88 services, or cosmetics. 94 The FTC Act defines false advertisements as "any advertisement, other than labeling, which is misleading in any material respect." 95 Similar to the FDA, the FTC requires that supplement manufacturers' claims are adequately substantiated. The FTC has created a guide for industry which outlines its expectations, role, and enforcement efforts regarding substantiation. 96 The FTC standard is summed up as the following:
1. Advertising must be truthful and not misleading.
2. Before disseminating an advertisement, advertisers must have adequate substantiation for all objective product claims.
The FTC defines a deceptive advertisement as one that "contains a misrepresentation or an omission that is likely to mislead consumers acting reasonably under the circumstances to their detriment." 97 The FTC's standard of substantiation for express and implied claims is one of "competent and reliable scientific evidence," 98 which differs from FDA's requirements for health, nutrient content, and structure/function claims. The FTC generally enforces these standards through targeted law enforcement action. 99 Over the past 10 years, the FTC has filed over 100 law enforcement actions challenging claims about the efficacy or safety of a wide variety of supplements.
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Issues for Congress
Consumers, the health care and dietary supplement industries, Congress, and federal regulators all have a stake in supplement identification, effectiveness, and safety. Current federal policy toward regulating dietary supplements was intended to balance these competing interests. DSHEA provided FDA the authority to step in against products that were unsafe or adulterated, but "not to take any actions to impose unreasonable regulatory barriers limiting or slowing the flow of safe products and accurate information to consumers." 101 Under current law, dietary supplements are generally regulated as food-meaning that the FDA does not take regulatory action until something goes wrong (as opposed to drug regulation, where proof of safety and efficacy are required prior to putting a product on the market). Whether this is an appropriate level of regulation has been a long-standing concern. Advocates for industry are concerned that increased regulation would stifle the dietary supplement industry. 102 advocates have ongoing concerns about the safety of the current approach, and have encouraged a regulatory scheme that is more similar to drug regulation. 103 As the dietary supplement market has grown, regulatory and research questions have become more complex. These questions continue to reflect the fundamental balance between personal choice and safety. The following sections discuss current areas of regulatory and legislative concern, including the identification of products as dietary supplements; their role in individuals' health and health care; and recent issues regarding supplement safety.
Identification of Dietary Supplements
Although food, drugs, and dietary supplements are all defined in statute, the marketing of certain products raises questions about the regulatory schemes that should be applied. Both consumer and industry groups have asked the FDA for clarity on the factors that the agency considers when deciding whether a product is properly marketed as a dietary supplement, conventional food, or as a drug. Energy drinks, discussed below, are one example of this issue. As more products with added dietary ingredients are marketed, there may be a growing need for clarification of the boundary between conventional foods and dietary supplements, as well as further clarification between dietary supplement ingredients and drugs.
Food and Dietary Supplements: The Case of Energy Drinks
The term "energy drink" is not defined in statute or regulation. The FDA interprets the term as "a class of products in liquid form that typically contains caffeine, with or without other added ingredients." 104 Some energy drinks are marketed as beverages while others are marketed as dietary supplements. While both beverages and dietary supplements fall under FDA's authority to regulate food products, beverages (conventional foods) and dietary supplements follow certain regulations that are different, as discussed throughout this report. Specifically, labeling, GMP, and adverse event reporting differ for dietary supplements. Additionally, conventional foods with added ingredients are required to follow FDA regulations on food additives 105 and substances that are generally recognized as safe (GRAS) 106 while dietary supplements are not (although some ingredients are regulated as NDI). Generally, energy drink manufacturers can choose to market a product as either a conventional food or dietary supplement, depending on its intended use. However, if it appears to be a conventional food marketed as a dietary supplement, the FDA can challenge this decision. Because the decision is made by the manufacturer, there are concerns that some energy drinks are being marketed as dietary supplements in order to circumvent the required standards for food additives and GRAS substances (such as caffeine) in conventional foods. 107 Conversely, there may also be benefits to marketing an energy drink as a conventional food. For example, a popular energy drink manufacturer recently changed labeling on its product to market it as a beverage. 108 When marketing it as a beverage, the manufacturer is not required to report serious adverse events associated with its product. Additionally, as a beverage the energy drink is able to be purchased with food stamps. 109 In a 2010 report, GAO recommended the FDA issue guidance to clarify when products should be marketed as dietary supplements or as conventional foods. 110 FDA agreed with this recommendation; to date, it has issued draft guidance on distinguishing liquid dietary supplements from beverages. 111 Industry representatives have raised several concerns about the draft guidance and have requested clarification from the FDA. 112 Adverse event reports recently released by the FDA have potentially associated energy drinks with a number of illnesses, including heart attacks and convulsions, as well as with several deaths. 113 These reports do not investigate causality or prove any direct link between energy drinks and these illnesses, and manufacturers deny any link between their products and these events. Additionally, the reports may not include adverse event reports to energy drink manufacturers who market their energy drinks as beverages, because adverse event reporting is not mandatory for other food manufacturers. If the FDA were to classify all energy drinks as dietary supplements, reporting of serious adverse events would be mandatory for all energy drink manufacturers. These reports have placed the issues of energy drink classification and their ingredients, and the government's role in regulating their manufacture and marketing, into the spotlight. 114 Some Members of Congress have expressed concern over energy drink regulation, specifically concerning caffeine, calling on the FDA to "fix regulatory loopholes." 115 Senators Durbin and Blumenthal sent several letters to the FDA in 2012 requesting regulatory action to address the "rising health concerns around energy drinks." 116 Until recently, FDA responded to these requests by noting that there is insufficient evidence to take action on energy drinks with added caffeine. However, in November 2012, the FDA agreed to commission an outside panel of experts to review their safety.
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Drugs and Dietary Supplements: The Case of Pyridoxal 5-Phosphate
Concerns about identification are not limited to conventional food and dietary supplements; there has also been confusion about the boundary between drugs and dietary supplements. For example, FDA's guidance on whether to submit an Investigational New Drug application raised concerns about its application to the dietary supplement industry. 118 According to the draft IND guidance, an article is considered a drug when, among other things, it is being investigated for the "diagnosis, cure, mitigation, treatment, or prevention of disease." 119 However, although dietary supplement manufacturers may not make drug claims, according to DSHEA, a product can still be sold as a dietary supplement while it is being investigated for an IND if it was on the market as such prior to being approved as a new drug-unless the Secretary of HHS issues a regulation to the contrary. 120 One example of a dietary supplement that falls into this grey area is pyridoxal 5-phosphate (P5P, a form of vitamin B6). In addition to currently being on the market as a dietary supplement, P5P is currently being investigated as an IND. The company that filed the IND has also filed a Citizen Petition 121 with the FDA, asserting that P5P is being marketed as an unapproved NDI, because there is no indication that it was on the market prior to DSHEA, and no one has filed NDI notification for P5P. 122 Although the company that is investigating P5P as an IND has argued that P5P as a dietary supplement is technically an NDI and was never lawfully marketed prior to the petitioner's IND application, 123 dietary supplement manufacturers disagree. They have argued that the Citizen Petition is a tactic to push P5P off the market as a dietary supplement, thereby diminishing competition for the petitioner. 124 The dietary supplement industry is concerned that FDA action on this Citizen Petition could make it illegal to use P5P as a dietary supplement or dietary supplement ingredient, and that this would set a precedent for other dietary supplement ingredients that could be investigated as an IND. 125 The Citizen Petition and associated public comments are currently under review by the FDA.
The Role of Dietary Supplements in Health and Health Care
Experts recommend that individuals meet their nutritional needs by eating a variety of foods, as outlined in the 2010 Dietary Guidelines for Americans.
126 Some individuals take dietary supplements in order to meet those nutritional goals. Surveys show that over half of all Americans take dietary supplements, and that number has been increasing, 127 yet there does not appear to be a wide body of research on dietary supplements' role in the health care system and potential effects on health care costs.
Consensus has not been reached on the effectiveness of most dietary supplements, but privately and publicly funded research is ongoing.
128 Specific supplements, such as folic acid, have been shown to greatly reduce the incidence of neural tube defects in infants; as a result of scientific consensus, folic acid supplementation is now considered a vital component of prenatal care.
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Calcium supplementation is also often recommended by physicians for bone health, although some studies find the evidence of benefits is inconclusive. 130 Yet there is a dearth of peerreviewed research on the effectiveness of many other supplements. As the FDA implements the NDI rule, there may be greater availability of research on newer additions to the dietary supplement market, due to the rule's requirements for substantiation.
Many physicians and their patients are reported to have a limited understanding of dietary supplement regulation, safety, and efficacy, which may be compounded by the limited availability of peer-reviewed medical research on the effects of dietary supplements. 131 A 2010 report by the GAO found that consumers and medical professionals may be faced with a lack of objective information on the safety and efficacy of certain types of dietary supplements, dietary supplement ingredients, and potential side-effects or interactions with other medications.
132 While prescription medications can be accounted for in their medical record, patients may or may not share information about their supplement intake with physicians. Additionally, some consumers may have limited understanding of the information provided on dietary supplement marketing 125 The company that filed the IND also filed a Citizen Petition asserting that P5P is being marketed as an unapproved NDI, because there is no indication that it was on the market prior to DSHEA, and no one has filed NDI notification for P5P. 126 
materials.
133 However, some physicians recommend dietary supplements to their patients based on the available literature, and still more patients take supplements based on their own research and concerns.
The federal government and the dietary supplement industry have taken steps to address consumer and health care provider understanding of dietary supplements through investment in research and the promotion of industry standards. 134 The NIH and Department of Defense (DOD) have created websites and mobile applications to provide consumers with dietary supplement information. 135 Some physicians' associations, such as the American Association of Endocrinologists, have published guidelines for the clinical use of dietary supplements, grading the quality and availability of evidence for each supplement reviewed. 136 Industry groups have also initiated development of guidelines for use. 137 Past Congresses have introduced legislation 138 that would allow dietary supplement manufacturers to make claims that would be considered drug-like. 139 Some research has shown that, if dietary supplements could be proven to be safe and effective in the prevention and/or treatment of specific health conditions through scientific research, and those benefits were accurately conveyed to consumers, use of those supplements could possibly yield cost savings for consumers. 140 Conversely, the cost of conducting and documenting the research required to prove health related claims to the FDA (such as randomized, controlled trials) in addition to proving safety for each product could affect the cost of the supplement to consumers. Industry has noted this in comments to the FDA. 141 Currently, whether or not certain supplements are effective, they may still have an effect on the health care system if they keep a patient out of a doctor's office (although this could have either a positive or negative outcome, in terms of both cost and health).
As the popularity of dietary supplements continues to grow, some patients and industry advocates are pushing for certain supplements to be treated as medical care for the purposes of health savings account eligibility. 143 Advocates of this approach argue that supplements are being used to enhance the health and well-being of individuals, and in theory maintain consumers' health, and thus should be eligible for purchase with funds from health care savings accounts. Some employer-sponsored health care savings accounts currently allow dietary supplements as an eligible expense in certain circumstances.
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Dietary Supplement Safety
Regardless of the form or the reasons for which they are consumed, there is consensus that dietary supplements consumed by Americans should be safe and effective. However, there remains disagreement on how to achieve the goals of safety and efficacy. According to public opinion polls, the American public overwhelmingly assumes that FDA reviews the safety and effectiveness of dietary supplements before they are marketed. 145 While this is the case for drugs and some medical devices, it is not the case for dietary supplements.
As noted earlier in this report, the FDA has the authority to regulate dietary supplements once they are on the market, and can inspect facilities to ensure compliance with GMP; ensure proper labeling and use of claims; and monitor adverse event reports. Additionally, the FTC monitors dietary supplement advertising for compliance with its guidelines. The dietary supplement industry has also taken steps toward self-regulation, by developing industry standards of quality and safety and creating third-party certification programs.
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FDA's interpretation of its authorities through the rulemaking process is a source of disagreement between FDA and the dietary supplement industry. 147 For example, industry advocates have argued that FDA's draft NDI regulations undermine DSHEA because the FDA is now holding dietary supplements to the same safety standards as food additives, which was not Congress' intent.
148 They have also expressed concerns about duplicative submissions, the level of safety 146 For example, NSF International offers testing and certification of dietary supplements for quality, contamination, and label claim verification. See http://www.nsf.org/business/dietary_supplements/index.asp?program=DietarySups. The U.S. Pharmacopeia also sets standards and verifies the quality, purity, and potency of ingredients and finished products. For more information on "USP Verified" products, see http://www.usp.org/usp-verification-services/uspverified-dietary-supplements. 147 Natural Products Insider, "FDA Reportedly to Revisit NDI Draft Guidance," press release, June 19, 2012, http://www.naturalproductsinsider.com/news/2012/06/fda-reportedly-to-revisit-ndi-draft-guidance.aspx. 148 For example, see Hyman Phelps & McNamara, P.C., "HP&M Files Comments on Draft NDI Guidance; Request Withdrawal and Reissuance Reflecting DSHEA Intent," press release, December 7, 2011, http://www.fdalawblog.net/ fda_law_blog_hyman_phelps/2011/12/hpm-files-comments-to-draft-ndi-guidance-request-withdrawal-and-reissuancereflecting-dshea-intent.html. data required, and the definition of grandfathered ingredients. 149 Public health advocates argue that scientific evidence is necessary to demonstrate product safety, as these products continue to grow in popularity and usage. 150 However, industry advocates believe the cost of proving NDI safety will be too burdensome, and will cause some manufacturers to drop production of certain supplements. 151 Some Members of Congress concur, and have written the FDA urging the agency to rewrite the NDI guidance in a manner that would not increase barriers to market entry for new dietary supplement companies and products. 152 Some argue that FDA's ability to identify safety concerns associated with dietary supplements is undermined by a lack of scientific information that is available for other regulated products, such as drugs. 153 Industry representatives argue that most dietary supplement ingredients have a history of safe use in humans, and therefore should not be held to the same standard as drugs, and that newer additions to the supplement market will be required to go through the NDI notification process. For adulterated and some misbranded products, the FDA now has mandatory recall authority (as of FSMA), although the burden of proof remains on the FDA. In the past, the process for FDA to prove a significant or unreasonable risk was lengthy. For example, it took the FDA 10 years to amass enough data to meet the statutory burden of proof for banning Ephedra from the market. 154 Some have claimed that FDA's current enforcement policies overstep the agency's authority and violate the First Amendment, while others have deemed the agency's enforcement policies "anemic." 155 Past inspections by the FDA have found dietary supplements that contain undeclared or deceptively labeled ingredients. 156 These products are often promoted for weight loss, sexual enhancement, and bodybuilding. FSMA provided FDA the authority to notify the Drug Enforcement Administration (DEA) when it determines that an NDI may contain an anabolic steroid or its analogue. 157 In response to recent findings, the FDA wrote a letter to industry communicating its legal obligation and responsibility to prevent tainted products from reaching the U.S. market, highlighting a new rapid public notification system to warn consumers about those products and a mechanism for manufacturers to notify FDA about potentially tainted products. 158 FDA has publicly warned consumers about these products and had provided consumer information bulletins on how to consider whether a supplement is safe or not. 159 Despite new FDA post-market authorities and industry standard and certification programs, the public is still faced with examples of inconsistent potency and quality (including that of compounded dietary supplements, which are currently not subject to GMP) 160 , unsubstantiated claims made by manufacturers, and illegal or unapproved ingredients that render supplements adulterated. For example, the FDA recently issued a number of warning letters to manufacturers who may not be following the NDI guidelines. In April 2012, the agency issued warning letters to 10 dietary supplement manufacturers for marketing products containing dimethylamylamine (DMAA) without submitting an NDI notification. 161 Plaintiffs have used these warning letters to bring lawsuits against those companies.
162
FDA has taken steps in recent years to address oversight of dietary supplement safety. 163 Enforcement of existing laws and regulations is generally restricted by funding, and the agency's discretionary budget authority has remained relatively flat in recent years. 164 The agency also has increased regulatory responsibilities under FSMA. 165 Despite these potential constraints, the increased awareness of issues due to mandatory serious adverse event reporting has led the FDA to increase dietary supplement facility inspections and other enforcement actions since 2008. 166 Industry groups and other advocates have historically challenged regulations that are perceived to overstep FDA's authority under the FFDCA. Legislative action often moves forward once industry, Congress, and the FDA achieve consensus. For example, adverse event reporting was strengthened once Congress, scientific advisory committees, industry, and consumers established consensus on the issue, 167 and the mandatory recall authority proffered by FSMA was also supported by industry representatives.
168
Concluding Comments
Consumers, the health care and dietary supplement industries, Congress, and federal regulators all have a stake in supplement identification, effectiveness, and safety. Research into the effectiveness and safety of supplements, industry compliance, surveillance and effective reporting strategies, and enforcement of current authorities are perennial concerns in this area.
With each legislative and regulatory action over the years, Congress and FDA have tried to balance often conflicting goals:
• safety and effectiveness;
• access to up-to-date, complete, and unbiased information on dietary supplements;
• accurate reporting of adverse events; and 
FDA Food Safety Modernization Act (P.L. 111-353)
FSMA provides FDA with mandatory recall authority for food, including dietary supplements. This law also requires FDA to issue NDI guidance no later than 180 after its enactment.
• SSA-FDA's Significant Scientific Agreement Standard for approved health claims 
